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A B S T R A C T
Background: Road traﬃc injury (RTI) is one of the main reasons for trauma-related admission in Ethiopian
hospitals. Nationally representative data is needed to develop and implement the public health emergency
management strategy. Therefore, this study was aimed to estimate the national pooled prevalence of RTI among
trauma patients in Ethiopia.
Methods: PubMed, Excerpta Medica Database (EMBASE), psycEXTRA, and Google Scholar databases were
searched. Heterogeneity of studies was assessed using the I2 statistics. Publication bias was checked by using
funnel plot and Egger’s regression test. The DerSimonian and Laird's random-eﬀects model was used to estimate
the pooled prevalence. Subgroup analysis was conducted by age and region. The trend of RTI estimated as well.
Results: The pooled prevalence of RTI among trauma patients in Ethiopia was 31.5% (95% CI: 25.4%, 37.7%).
Regional subgroup analysis showed that the pooled prevalence of RTI was 58.3% in the region of southern,
nation, nationalities, and peoples (SNNPR) and 33.3% in Addis Ababa. Subgroup analysis based on patients age
showed that the pooled prevalence of RTI was 51.7% in adults, 14.2% in children, and 32.6% in all age group.
The time-trend analysis has shown an increasing burden of RTI in Ethiopian hospitals.
Conclusion: The burden of RTI among trauma patients was high. Therefore, strengthening road safety man-
agement throughout the country is needed to reduce RTI.
African relevance
• Road traﬃc injury is a major cause of global disability
• Likewise the burden of road traﬃc injury was found to be high in
Ethiopia
• Strengthening road safety throughout the country is needed to re-
duce disability
Background
Road traﬃc injury (RTI) is one of the major causes of patient ad-
mission, which increases global disability-adjusted life years (DALYs)
population [1] and health care expenditure ($518 billion USD per year)
[2,3]. According to 2013 World Health Organization (WHO) report,
nearly 20–50 million people were injured due to RTI [4], which
attributes to an occurrence of 1.25 million road traﬃc deaths per year.
The burden of DALYs is also apparent and listed under the top ten
leading causes of disease [5,6].
In 2009, 1.8 million people injured in Europe, 2.8 million in Eastern
Mediterranean, 4.1 million in Western Paciﬁc, 4.7 million in Africa, and
8.6 million in Southeast Asia [7]. Based on 2000–2020 WHO projection,
road traﬃc-related deaths expected to increase by 80% in low- and
middle-income countries [8]. The estimated prevalence of RTI among
trauma patients in sub-Sahara Africa was 32% [9]. RTI is a hidden
epidemic causes of morbidity and mortality in developing countries
[10] where by more than 90% of death are related with road traﬃc
accidents [11]. Consequently, RTI will have a signiﬁcant outcome on
the social, economic, political, and health development of diﬀerent
countries [12–14].
To prevent RTI, road safety startegies such as control of driving
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speed and alcohol consumption, using seatbelt and helmet, designing
safer roads and vehicles, and new traﬃc laws have been globally im-
plemented [15]. However, the burden of RTI is not decreasing in var-
ious settings including hospitals.
In Ethiopia, the prevalence of RTI among trauma patients in hospital
settings ranges from 1.3% [16] to 62.5% [17]. To date, several studies
have been conducted in Ethiopia to determine the prevalence of RTI
among trauma patients in hospital settings [18–24]. Nevertheless,
substantial variability of results hinder generalization of studies. Thus,
the national prevalence of RTI among trauma patients remains un-
known. This meta-analysis was aimed to estimate the national burden
of RTI among trauma patients in Ethiopian hospitals.
Methods
The result of this review was reported based on the Preferred
Reporting Items for the Systematic Reviews and Meta-Analyses guide-
line (PRISMA) [25].
Searching strategy
PubMed, psycEXTRA, Excerpta Medica Database (EMBASE), and
Google Scholar were searched using the following search terms: “in-
jury”, “trauma”, “unintentional injury”, “intentional injury”, “road
traﬃc injury”, “road traﬃc collision”, “trauma patient”, “injured pa-
tient”, “emergency”, “hospital”, “Ethiopia”. The search strategies were
developed using ”AND” and/or “OR” Boolean operators. Additional ﬁle
1 illustrated PubMed search string.
The inclusion criteria were: 1) hospital-based studies, 2) observa-
tional studies reported the prevalence of RTI among trauma patients, 3)
studies conducted in Ethiopia, and 4) studies published in English.
Articles excluded were: 1) studies based on police reports, 2) studies
Fig. 1. PRISMA ﬂow chart depicting study selection process.
Table 1
General characteristics of the included studies.
Author/Year Region Sample size Patient with RTI Source population Age of the participant Quality of studies
Bashah DT et al./2015 Amhara 230 78 all types of trauma All ages Low risk
Tiruneh BT et al./2014 Addis Ababa 356 131 all types of trauma All ages Low risk
Ayele TA et al./2017 Amhara 616 245 all types of trauma All ages Low risk
Woldemichael K & Berhanu N/2011 Oromia 1102 334 all types of trauma All ages Low risk
Abebe GM et al./2006 Oromia 452 6 all types of trauma Children Low risk
Amdeslasie F et al./2016 Tigray 600 85 all types of trauma All ages Low risk
Hailemichael F et al./2015 SNNPs 384 240 all types of trauma All ages Low risk
Wuhib Z & Tigist B/2014 Addis Ababa 380 84 all types of trauma Children Low risk
Osman M et al./2003 Amhara 1982 292 all types of trauma All ages Low risk
Taye M & Munie T/2003 Addis Ababa 3822 1568 all types of trauma All ages Low risk
Wolde A et al./2008 Addis Ababa 40,752 4523 all types of trauma All ages Low risk
Thomas F & Nebyou S/2014 SNNPs 345 186 all types of trauma Adults Low risk
Kebede T et al./2008 Addis Ababa 9000 2178 all types of trauma All ages Low risk
Mengistu Z & Azaj A/2012 Addis Ababa 328 161 all types of trauma All ages Low risk
Tiruneh BT et al./2017 Amhara 893 173 all types of trauma Children Low risk
Admassie D et al./2010 Addis Ababa 422 202 musculoskeletal trauma Adults Low risk
Aenderl I et al./2014 Oromia 52 26 Head trauma All ages Low risk
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didn’t report the prevalence of RTI in hospitals, and 3) studies pub-
lished before 2000. We excluded studies published before 2000 to
generate globally ﬁtted data. Global estimation about the burden of RTI
was considered the year from 2000 to 2020.
Two reviewers independently evaluated the titles and abstracts of
all retrieved studies. These articles passed the title and abstract
screening process were further eligible for full-text review. The full-text
of the eligible articles were reviewed by two authors. The disagreement
was handled based on the settled inclusion and exclusion criteria.
Whenever the disagreement would continue, the third reviewer was
involved for ﬁnal decision.
The Joanna Briggs Institute (JBI) quality assessment criteria [26]
was used to assess the quality of included studies. The criteria were: 1)
appropriate sampling frame and technique, 2) sample size adequacy, 3)
description of study participants and setting, 4) data analysis with
suﬃcient coverage of sample, 5) using of valid measurement, 6) ap-
plication of valid measurement for all participants, 7) using of appro-
priate statistical analysis, and 8) response rate. Two reviewers assessed
the quality of included studies. The procedure was repeated whenever
disagreement happened. Studies scored ≥50% of the quality assess-
ment criteria were considered low risk of bias.
Two independent reviewers extracted the following data: ﬁrst au-
thor and year, study region, study design, target population, sample
size, and prevalence. Reviewers cross-checked for variations in the
extracted data. The discrepancies were handled by discussion and re-
evaluating the full-text.
The aim of this review was to answer the question “what is the
percentage of RTI among trauma patients in Ethiopian hospitals?” The
included studies reported the prevalence of RTI among trauma patients
in Ethipian hospitals.
Endnote X-7 reference manager software was used to manage the
selection process. STATA version 14 (Stata Corp, College Station, TX,
USA) was used for the meta-analysis. Potential publication bias was
checked by funnel plot and Egger’s regression test [27]. Heterogeneity
of studies was assessed using the I2 statistics. The DerSimonian and
Laird's random-eﬀects model [28] was used to estimate the pooled
prevalence of RTI among trauma patients. Subgroup analysis by region
and age was conducted. The leave-one-out sensitivity analysis was done
to assess the eﬀect of individual study on the pooled estimate. In ad-
dition, the time-trend analysis was employed to investigate change in
Fig. 2. Funnel plot to assess publication bias. The vertical line indicates the
eﬀect size whereas the diagonal line indicates precision of individual studies
with 95% conﬁdence interval.
Fig. 3. Forest plot of the prevalence of RTI with its 95% conﬁdence interval. The midpoint of each line illustrates the prevalence rate reported in each study. The
diamond shows the pooled prevalence.
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the burden of RTI over time.
Result
A total of 706 articles were retrieved through searching electronic
databases: 654 articles from PubMed, 11 from Excerpta Medica
Database (EMBASE), 19 from psycEXTRA, and 22 from Google Scholar.
Following a stringent screening process, 17 cross-sectional studies with
61,716 trauma patients were included in the ﬁnal meta-analysis
(Fig. 1).
As presented in Table 1, six studies were published between 2003
and 2010 [16,20–22,24,29] and 11 studies were between 2011 and
2017 [17–19,23,30–36]. Regarding geographical distribution of stu-
dies, seven studies were conducted in Addis Ababa [18–24], four in
Amhara [29–31,36], three in Oromia [16,32,35], two in SNNPR
[17,34], and one in Tigray region [33]. None of the included studies
were excluded due to poor quality.
Meta-analysis
Fig. 2 shows the distribution of included studies. The symmetrical
funnel plot (Fig. 2) and non-signicant Egger’s regression test
(P= 0.243) revealed the absence of publication bias.
The pooled prevalence of RTI among trauma patients in Ethiopia
was 31.5% (95%CI: 25.4%, 37.7%; I2= 99.6%, p < 0.001) (Fig. 3).
Based on regional subgroup analysis, the pooled prevalence of RTI
among trauma patients was high in SNNPR (58.3%) followed by Addis
Ababa (33.3%) (Fig. 4). Moreover, subgroup analysis based on patients
age, the pooled prevalence of RTI was 51.7% in adults, 14.2% in chil-
dren, and 32.6% in all age group (Fig. 5).
The time-trend analysis showed that RTI among trauma patients in
Ethiopian hospitals has risen from 2003 to 2017 (Fig. 6).
The leave-one-out analysis showed that the minimum (29.6%) and
maximum (33.5%) prevalence was observed when Hailemichael F
et al./2015 [17] and Abebe GM et al./2006 [16] excluded from the
overall analysis respectively (Table 2).
Discussion
This study revealed that the pooled prevalence of RTI among trauma
patients in Ethiopian hospitals was 31.5%. This ﬁnding was comparable
with a prevalence report in sub-Saharan Africa (32%) [9] and low- and
middle-income countries (13% to 31%) [14]. Although low-income
countries have nearly half of the world's vehicles, the majority of ve-
hicles accident had been occurred in these countries [37] and the
burden of RTI in the hospitals become still higher than the developed
world.
Based on the regional subgroup analysis, the pooled prevalence of
RTI was high in SNNPR followed by Addis Ababa, whereas low pre-
valence was observed in Tigray region. This discrepancy might be
Fig. 4. Forest plot of the prevalence of RTI with its 95% conﬁdence interval based on region where the studies conducted. The midpoint of each line illustrates the
prevalence; the horizontal line indicates the conﬁdence interval; and the diamond shows the pooled prevalence.
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attributed to high traﬃc ﬂow in Addis Ababa, in which by the year
2013 more than 16,422 public transportation buses were recorded [38].
In SNNPR, poor road transportation could be a contributing factor to
the high burden of RTI. The lowest prevalence in Tigray region might
be due to only a single study found and somehow a good road con-
struction has been implemented in this region. In addition, the Tigray
ethnic group political dominance since 1991 may leads to good road
construction and a lower burden of RTI as a result. Furthermore, the
low burden of RTI might be related with population size, low motor-
ization, and strict rules and regulations on driving license accreditation
[39].
Our study showed that the burden of RTI in adults higher than
Fig. 5. Forest plot of the prevalence of RTI with its 95% conﬁdence interval based on the age of the patients. The midpoint of each line illustrates the prevalence; the
horizontal line indicates the conﬁdence interval; and the diamond shows the pooled prevalence.
Fig. 6. Trend of prevalence of RTI among traumatic patients from 2003 to
2017.
Table 2
The sensitivity analysis to estimate of the prevalence of road traﬃc injury
among trauma patients in Ethiopian Hospitals.
Study Omitted Prevalence (95%CI)
Bashah DT et al./2015 31.4 (25.0, 37.7)
Tiruneh BT et al./2014 31.2 (24.9, 37.5)
Ayele TA et al./2017 31.0 (24.7, 37.3)
Woldemichael K & Berhanu N/2011 31.6 (25.2, 38.0)
Abebe GM et al./2006 33.5 (26.8, 40.2)
Amdeslasie F et al./2016 32.7 (26.2, 39.1)
Hailemichael F et al./2015 29.6 (23.5, 35.7)
Wuhib Z & Tigist B/2014 32.1 (25.7, 38.5)
Osman M et al./2003 32.6 (25.9, 39.4)
Taye M & Munie T/2003 30.8 (25.2, 36.5)
Wolde A et al./2008 32.9 (25, 40.9)
Thomas F & Nebyou S./2014 30.1 (23.9, 36.4)
Kebede T et al./2008 32.1 (25.0, 39.1)
Mengistu Z & Azaj A/2012 30.4 (24.2, 36.7)
Tiruneh BTet al./2017 32.3 (25.8, 38.8)
Anderl I et al./2014 31.3 (24.9, 37.6)
Admassie D et al./2010 30.4 (24.2, 36.6)
Combined 31.5 (25.4, 37.7)
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children. This could be related to the frequency of travelling and use of
vehicles transportation in adult population. Furthermore, adults use
vehicles as a source of breadwinning or income.
In agreement with the global RTI rate estimate [40], this meta-
analysis revealed the increment of RTI among trauma patients from
2003 to 2017. This might be due to driving at midnight, over speeding,
failing to give priority to other vehicles and pedestrians, and vehicle
technical problems [41]. Besides, indaquate mechanical knowledge and
skill, increasing traﬃc ﬂow, inappropriate road infrastructure, not
using a seatbelt, carelessness of the driver, driver age, massive road and
railway construction might be attributed for the increment of RTI.
General Assembly resolution 64/2551 of March 2010 proclaimed
that increasing national, regional, and global intervention is an im-
portant strategy to reduce the burden of RTI [42]. Therefore, our
ﬁnding would have relevant policy implication for strengthening road
safety management, safer roads and mobility, promoting to use safer
vehicles, and establishing immediate post-crash response throughout
the country. Standardized emergency management center and well-
trained professionals in hospital are required. Further research is re-
quired to identify inﬂuencing factors of RTI in Ethiopia.
This is the ﬁrst meta-analysis study of its kind and provides crucial
evidence on the burden of RTI in Ethiopian hospitals. The result may
not represent the national ﬁgure because of the small number of studies
included in the analysis.
Conclusions
In conclusion, this study revealed that the prevalence of RTI among
trauma patients was high in Ethiopian hospitals and has been increasing
over time. Besides, the prevalence of RTI diﬀered by region. Therefore,
the implementation of globally recommended interventions is needed.
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